In recent years, due to the promotion of government policies and the continuous development of tourism information, various tourism application platforms have emerged. At the same time, the sustainable development of "the scenic spot" requires the concerted efforts of tourists, residents and the spots themselves. However, there is no application platform to integrate the three resources in the market, and related tourism applications have problems such as poor user experience and serious homogenization. Therefore, the development of a three-way interactive platform with excellent user experience is a new direction for tourism application research. Based on the theory of user experience elements, this paper analyzes the key points and relationships in the interaction design of user experience elements based on five levels. Using Danxia Mountain Scenic Area as an example, the analysis and design of the three-way interactive platform in the scenic spot were completed according to the theory of user experience elements, and the feasibility of the method was demonstrated.
Introduction
On Dec. 7th, 2016, the "Outline of the Thirteenth Five-Year Plan" Tourism Development Plan issued by the State Council mentioned the construction of "smart tourism": Implementing the "Internet + Tourism" Innovation and En-trepreneurship Action Plan [1] . Building a group of national smart tourism cities, smart tourism scenic spots, smart tourism enterprises, smart tourism villages, considering both the country's development planning in recent years, and the transformation of the tourism industry, the research of the virtual tourism's informationizing, digitizing and intelligentizing is in line with the new demands of the current society for tourism [2] .
Second, the rapid development of the mobile Internet has brought a huge market for tourism application platforms. In 2017, the online holiday tourism market transaction volume increased by 31.7% year-on-year, and it maintained rapid growth [3] . The tourism application platform can enhance the user's travel experience and meet the needs of personalized travel [4] , and the tourism client will become the largest channel for tourism development in the future. In the increasingly competitive tourism application industry, user experience will become an important indicator to measure the success of the product [5] .
With the development of tourist attractions, the realization of its goal of sustainable development depends on the coordinated growth of the expansion of scenic spots and the interests of local residents, relying on the value of local residents and tourists to create the relationship between the experience of tourists and the image of the scenic spot [6] [7] [8] . At the same time, under the development of information technology in the tourism industry, the tourism application platform has also exposed the following problems: 1) The amount of information is large and messy; 2) The phenomenon of homogenization is more, the products lack innovation; 3) The user experience is neglected [4] . Therefore, for the tripartite relationship of tourist attractions, based on the theory of user experience elements, from the perspective of interaction design, it is of great significance to construct a three-way interactive platform that meets the needs of the three parties and pays attention to the user experience.
Literature Review
This paper uses the theory of user experience elements as a guide to design a tourism application platform from the perspective of interaction design. At present, the research on the design of tourism application platform is mainly different in research subjects and research methods.
Among them, the research field of design subjects involves functional features, interface design, information architecture, user experience and many other aspects, and there are few application platform design studies for scenic spots. Han Lijing and Li Zhiping introduced the design and implementation of a tourism APP based on the Android platform for Yunnan tourism (2017) [9] . Tang Pengfei used the "Eight sceneries in Yongzhou" APP as an example to design an Android-based travel app (2017) [10] . Yue Xiaoyan chose Kangbashi District as a research point to construct an integrated tourism integrated e-commerce platform and designed the "Kambas Smart Travel" APP system (2017) [11] . Zhou Huiying analyzed the current situation of tourism resources in Lushan, com-
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bined with the development status of tourism APP at home and abroad, and studied APP suitable for Lushan tourism (2017) [12] .
At the same time, the application of design methods involves development platforms, conceptual models, business models, design theory and many other aspects. Among them, there are many researches on product design based on the theory of user experience elements, but few studies on the design of tourism application platforms. Wang Shuaiyu et al., taking the suitcase of typical personal travel equipment as an example, explores the design methods and processes centered on the needs of tourism equipment consumers through the combination of user experience element models and industrial design development points (2017) [13] . Chen Huishu collects and organizes the factors affecting the user experience of travel APP, and draws a user experience conceptual model, which provides the theoretical framework and direction for the optimization of user experience for tourism product designers (2017) [14] .
In addition, for the user experience elements, scholars have proposed different feature models for different fields. The theory of user experience elements was first proposed by Garrett. He divided the product development and design work into five levels: strategic layer, range layer, structure layer, framework layer and presentation layer (2011) [15] . Jane Lessiter et al. proposed the influence factor of "Presence", which is used to measure the user's immediate subjective feeling in using media or system. The factors affecting "Presence" can be classified into media form, media content and User characteristic (2006) [16] . Hassenzahl proposed a user experience key element model based on user perspective (2010) [17] . Mahlke proposed that the main content of the user experience should be composed of the user's cognitive and emotional responses to the experience object, and design a research framework for user experience. Mahlke divides the cognitive part of the user experience into technical features and non-technical features, Dimension (2005) [18] . According to the above literature review, at present, our interaction design research on tourism application platform mainly focuses on the macroscopic research on the interaction design factors and models of tourism application products [4] , and lack of the microscopic research on the design process and methods of specific tourism products. We can explore the design practice from the perspective of specific cases. In the research theory, the user experience elements have different definitions and models for different research objects. The three-way platform of the scenic spot to be studied in this paper belongs to information products. Garrett's user experience element theory has a relatively clear design element model, and is generally applicable to information products and physical products [13] . Therefore, this paper uses Garrett's user experience element theory to study the three interactive platforms of the scenic spot, from the perspective of interaction design to show the development concept and process of the three interactive platforms in the scenic spot, to fill the gaps in the current research type, for the research in this field. Provide exemplary cases.
Theory and Method

Research Theory
Garrett gave a detailed explanation of the user experience elements and case studies in his book "User Experience Elements: User-Centric Product Design." First, user experience refers to every possibility of every action a user is likely to take, and to understand the user's expectations at each step of the process. Such a sound work can help us better understand the whole problem by breaking down the work of designing the user experience into five components [15] .
These five elements are the strategic layer, the range layer, the structure layer, the framework layer and the presentation layer, as shown in Figure 1 .
At each level, the problems that the product needs to deal with are abstract, and some are specific. As the level rises from the bottom up, the decisions we have to make become more specific and involve more and more detailed details.
Finally, through the interaction of the five elements to complete the task, create an overall user experience design [19] .
1) Strategic layer
The strategic layer includes the user needs outside the product and the expected goals within the product, which is the most basic of the five elements of the user experience. After all, demand determines the product, so clear user needs, find a balance between the company's product goals and user experience, and clear product positioning is the key to the strategic layer.
2) Range layer
After the strategic layer enters the range layer, what the functional product needs to do is to create a functional specification, which is a detailed description of the "functional combination" of the product. The scope of information-based 
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products is in the form of content requirements, and the requirements for various content elements are described in detail. For the analysis of the range layer, this paper mainly analyzes and studies the basic functions of the three-way interactive platform.
3) Structure layer
After the scope layer enters the structural layer, the functional product will transform from scope to interaction design, clarifying how the system responds to user requests. Information products require information architecture design and reasonable content elements to facilitate users to understand the information. This paper uses the form of mind map to sort out and study the layout and level of the three-way interactive platform function.
4) Frame layer
The frame layer is divided into three parts. First of all, both functional and informational products must complete information design: a way of expressing information that promotes understanding. For functional products, the framework layer also includes interface design, which is an interface element that allows users to interact with the functions of the system. For information products, this interface is the navigation design, which allows users to walk through the information structure by arranging combinations of elements. This paper discusses the layout, navigation design and task flow of the three-way interactive platform of the scenic spot.
5) Presentation layer
Finally, at the presentation level, whether it is a functional or informational product, the product must ultimately create a perceived experience that meets the user's needs. This paper presents the platform design style by designing the color elements, text elements and graphic elements of the three-way interactive platform interface of the scenic spot.
Research Process
This paper will study the interaction design of three-way interactive platform based on user experience elements through literature research and empirical analysis. In the literature research, this paper summarizes the shortcomings of interaction design in the field of subject and method research, demonstrates the significance of this research, and expounds the research status of user experience elements, and demonstrates the feasibility of using Garrett's user experience element model. In the empirical analysis, this paper starts with Garrett's user experience elements, and through the questionnaires and user interviews, from the strategic layer, the scope layer, the structure layer, the framework layer and the presentation layer, the user needs of the three-way interactive platform of Danxia Mountain Scenic Area, Platform functions, information architecture, task flow, visual presentation, etc. were analyzed and designed. The results of comprehensive literature research and empirical analysis are used to demonstrate the feasibility of the research method.
Application Design
Danxia Mountain is located in Shaoguan, Guangdong, China. It is dominated by Danxia landform and is one of the famous natural world heritage sites. In the field investigation, we found that there are problems in the development and protection of scenic spots in Danxia Mountain Scenic Area, such as the lack of tourism image, the lack of publicity in scenic spots, the low sense of identity of residents in Danxia Mountain, the serious phenomenon of passengers and the poor quality of service. The main reasons for these problems are as follows: First, the three groups of tourists, residents, and scenic spots are not well connected; second, tourists still prefer "mega-baby" tourism. Combined with the above research, this paper combines the problems and needs of specific scenic spots, based on the theory of user experience elements, to create a "Danxiatong three-way interactive platform" for Danxia Mountain.
Analysis of Strategic Layer
Product Expectations
In terms of product expectations, after field research, we learned that the public number and APP of Danxia Mountain Scenic Area are already operating, but due to the lack of interactive and practical functions, the user experience is poor, and visitors generally choose to ignore it. The platform is committed to revitalizing the idle resources under the line, integrating the inferior resources, guiding the behavior of tourists, residents and scenic spots through three ports, and improving the image of the scenic spot while solving a series of existing problems in the scenic spot. The operation mode can be seen from Figure 2. 
User's Needs
For tourists, we distributed quantitative analysis of user needs by distributing were collected, of which 152 were valid questionnaires, and the effective recovery rate was 90%. Due to the large number of tourists in Danxia Mountain, the variety of tourists and the limited research time, we adopted the random sampling method for the distribution of the survey questionnaire, and the sample selection was biased to some extent. By sorting out the data of the basic information, we get the following results, see Table 1 .
According to the survey, most of the tourists in Danxia Mountain Scenic Area are in the age range of 16 -35 . Most of the tourists have received college education. At the same time, nearly 80% of the tourists come from the province, and most of them are self-guided tourists. A persona is a specific conceptual model that divides users [20] through behavior, motivation, and expectations to assist with platform decision-making and design. Therefore, based on the results of the survey, we created the persona of the main user-a high-cultural youth who is short-term self-help in the province.
In addition, we adopt the method of factors analysis in the study of each single item from the survey for the purpose of exploring the dimension of questionnaire items and classifying users, and obtained the following results, see Table 2 . According to the results of factor analysis, the total explanatory variation reached 61.151% > 60%, indicating that the factors retained after extraction were quite satisfactory [21] . Therefore, it is concluded that the items in this part of the questionnaire can be divided into three dimensions, namely service demand, communication demand and information demand. The tourists were clustered according to these three needs and the following results were obtained, see Table   3 .
Based on the results of cluster analysis, we found that visitors can be divided into four types. According to the numerical differences in service, communication and information needs of each type, these four types are named as information-oriented, communication-oriented, service-oriented and synthesizing. In this regard, we have made platform adjustments for target users and users of four different types of requirements.
For residents and scenic spots, we conduct qualitative analysis of users through offline interviews. The main appeal of the residents is to participate in the operation of the scenic spot and to achieve mutual benefit and win-win with the scenic spot. Therefore, the platform should build the online interactive function of the residents and the scenic spot, so that the residents' needs can be timely received feedback from the scenic spot. The strategic demand of the scenic spot is to guide the tourists to complete the transformation of the tourism mode, so consider adding task-driven functions to the products, so that tourists can change from passive tourism to active tourism.
Analysis of Range Layer
By collating and analyzing the results of field surveys of tourists, residents and scenic spots at the strategic level, we will list the following user pain points based Tourists' perspective, 1) scenic spot, famous attractions are too scattered; 2) part of the scenic spot project has the phenomenon of "rip off"; 3) tickets are expensive, high prices; 4) scenic staff are few, some personnel service attitude is poor; 5) scenic spot sign error information more, some instructions are not clear.
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We sorted out the pain points of the tourist users and combed and combined the functions according to the expected structure of the products, as shown in Figure 3 . For example, for the problem that the scenic spots in the scenic spot are too scattered, the platform provides electronic navigation to assist the positioning and route planning of the tourists; for the problem of poor service attitude of some staff, the platform provides a one-click complaint function, which is convenient for tourists to directly feedback the opinions to the scenic spot.
Residents' perspective, 1) local people lack recognition of "Danxia Mountain";
2) residents believe that the scenic spots have not brought enough economic benefits to them; 3) parts of residents have weak willingness to participate in activities; 4) human resources are idle, and most of the real estate residents outside the scenic spot Difficulties in management; 5) information on scenic feedback is difficult to get a response; 6) some two-way resource integration APP has a poor user experience.
We have compiled the needs for the pain points of the residents, and combed and combined the functions according to the expected structure of the products, as shown in Figure 4 . For example, for the problem that residents feel that the interests are not enough, the platform provides functions such as online trading and platform drainage to help residents expand their profits. In view of the idleness of the human resources of the residents, the platform provides resource docking functions to facilitate residents to get paid according to the existing resources to participate in the scenic spot work.
Scenic spots' perspective, 1) the development and protection of natural resources in scenic spot is small; 2) the cultural connotation and development of We sorted out the pain points of the scenic spots into requirements, and combed and combined the functions according to the expected structure of the products, as shown in Figure 5 . For example, in view of the shortage of human resources in the scenic spot, the platform provides online recruitment function to help the scenic spot recruit employees; for the single communication problem between the scenic spot and the residents, the platform provides convenient services, so that the scenic spot can understand the needs of the residents at any time and enhance the residents' recognition of the scenic spot.
Analysis of Structural Layer
From the range layer to the structure layer, we filter and analyze the functions through the demand analysis according to the Kano model, and get more specific functions and simple information architecture design for these functions.
The essence of the Kano model is to divide the elements that constitute the product quality evaluation according to the user experience, and to distinguish the basic elements that satisfy the qualified products from those that attract customers more [22] . According to the Kano model, we correspond its attribute classification with user demand priority, which is convenient for practical application. There are three main definitions: basic type requirement (required Figure 5 . Scenic port function diagram. Journal of Service Science and Management attribute), expected type requirement (expected attribute), and excited requirement (charm attribute) [23] . The following is the result of analysis based on the Kano model. Tourist port functions include basic types: "Announcement", "Electronic navigation", "Explore nearby"; expected type: "hot zone", "one-click processing", "online mall"; excited type: "forum", "task". The specific architecture can be seen from Figure 6 . The following is an introduction to the featured functions: The "hot zone" identifies the online situation of the personnel through red and green markings to achieve diversion, which not only solves the problem of "many vehicles and miscellaneous management chaos", but also facilitates tourists to visit and save the tour. The time has deepened the tourists' understanding of the scenic spot and spread the geological features and culture of the scenic spot to create the brand image of the scenic spot. By "receiving cultural clues", the "Task" allows tourists to familiarize themselves with the cultural knowledge of Danxia Mountain before the tour, increasing the participation of tourists, and allowing tourists to actively accept the knowledge of Danxia culture and geology and geomorphology to form an eco-friendly concept. Promote the transformation of tourism modes in heritage sites.
Resident port functions include basic type: "personal information" and "business provision"; expected type: "online mall"; excited type: "one-click feedback", the specific architecture can be seen from Figure 7 . The following is an introduction to the featured features: "Business Offering" allows residents to provide them with fee-based services such as "catering", "rental", "accommodation" and other services under the supervision of the scenic spot by using their own resources. 
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Scenic port functions include basic types: "personal information", "announcement", "regulations", "personnel management"; expected type: "forum", the specific architecture can be seen from Figure 8 . The following is an introduction to the features: "Announcement" is issued by the scenic spot manager when a major event or other event occurs. There are mainly the following aspects: recruitment information, event organization, personnel recognition and criticism, and emergency announcement; "personnel management" is divided into three parts: volunteer information registration, local resident information registration, and scenic staff information registration. The registration content is: name, gender, job position or volunteer position, contact number.
Design of Frame Layer
From the structural level to the framework level, the three-way interaction mechanism between tourists, residents and scenic spots begins with the initial interaction of one of the ports. Due to the many functions of the platform, the "forum" function of the tourist port, the "business provision" function of the resident port, and the "personnel management" function of the scenic port are selected respectively, the flow chart can be seen from Figure 9 .
Taking the touristport as an example, the world forum function used by the tourists in the port is connected with the resident port and the scenic port, and the chat data of the three ports can be interoperable, so that the three parties can perform real-time information interaction, thereby achieving timely communication and three-way interaction purpose.
Taking the resident port as an example, the resident needs to register an account when entering the port for the first time, and transmits the personal information filled in to the scenic port for approval. After the approval is passed, the residents can enter the platform to carry out various charging services for the tourists, which verifies personal information and ensures security.
Taking the scenic port as an example, the scenic spot can publish volunteer recruitment information through the personnel management function. After seeing the recruitment publicity, the tourists and residents can log in to the corresponding port to submit volunteer applications to the scenic spot. After the identity information has passed the review of the scenic spot, the volunteer list will be announced by the scenic spot, so as to achieve the purpose of staff deployment and mutual benefit.
Design of Presentation Layer
From frame layer to performance layer, select tourists, residents and scenic spots each a unique interface to display the functional layout and design style, see 2) "Small Map" is a panoramic map of Danxia Mountain. Tourists can choose the area to enter the play map.
3) "Hot Zone" uses red and green to mark the online status and traffic of tourists.
4) "Chatroom" at the bottom of the interface provides a three-way platform for scenic spots, tourists and local residents. Tourists can exchange difficulties or share experience. The scenic spots and local residents can also discuss and provide help in the forum window to enhance mutual communication. Resident port interface description:
1) The left page is an integrated page of idle travel resources for local residents to register by the real name of the platform;
2) Online hour: refers to the time when the local resident driver logs in to the platform for the tourist pick-up service;
3) Grab the number of orders: refers to the interactive matching mechanism of the platform, the total number of vehicles that the local residents have reached, and the digital dynamics; 4) Illustration: Arrangement for the specific itinerary of the local resident driver's grab.
Scenic port interface description:
1) The "Public Announcement" port mainly publishes information announcements on recruitment, activities, and personnel recognition.
2) Recruitment is mainly for volunteers, local residents and tourists. The recruitment content can be company positions or volunteers of activities, etc., to provide more employment opportunities for local residents.
3) The event was mainly to announce the announcement of a large-scale small event held in Danxia Mountain Scenic Area, inviting visitors to participate actively.
4) The personnel commendation is mainly based on the praise rate to release outstanding employees, outstanding local residents, economic rewards, and better incentives for other service personnel to provide better services.
Conclusions
The sustainable development of scenic spots relies more on the collaboration Journal of Service Science and Management among tourists, residents and spots themselves, voices asking for user-centered product designs keep rising. In turn, it demands the further innovation of tourism application platform in term of mode concept and user experiences. This essay starts with the elements of user experiences, analyzes the user demands, platform functions, information structure and task procedure of Danxia Mountain Scenic Spot Tripartite interactive platform and improves its design, through the method of questionnaire and user interview by which it digs into the strategy, the scope, the structure, the framework and the presentation of platform. As a result, it makes up for the deficiency of subjects and methods of interactive designs at the moment. Based on the study above, this essay has its opinions about the development of tourism application platform in the future as follows:
First of all, the development of tourism application platform should not only focus on a specific mode of service aiming at satisfying customers' needs of travelling necessities and relative functions which are two aspects put forward by "Smart Tourism" policy, but think of setting up a new platform where it benefits tourists, residents and scenic spots from a macroscopic perspective so that de- velopers are able to analyze various factors affecting scenic spots and integrate and reassign tourism resources. Second, such platforms should not only have their eyes on the commercial profits which lead to functions surplus and large amount of copycat products but the research on tourism application interactive design optimizing the user experiences at the end of the day. At last, with the onset of cross-border user experience design era [24] , this essay hopes to provide methods and ideas of all-round design so that intra-industry scholars who devote themselves to improving user experiences on tourism application platform could take references from us.
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